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REPORT OF CASE

History.\p=m-\June 10, 1921, a child was brought to me from one of the small
towns of Oregon. The family history was negative. The child weighed
9 pounds at birth, and was breast-fed until 13 months of age. When examined,
his age was 15 months; his weight 25 pounds. The child had had an uneventful
infancy, and was a fine, happy, contented baby.
Examination.\p=m-\Themother had noticed as soon as she had the care of the

child following birth, that the diapers were stained dark brown by the urine.
The skin of the diaper area was somewhat excoriated and stained brown.
With this exception the physical examination was negative.

Urine.\p=m-\Afreshly voided specimen of urine was clear, amber colored and
neutral in reaction. It contained no albumin or formed elements. It reduced
Fehling's solution, but did not ferment. After standing a few minutes, the
urine turned a dark brown color, and later became black.
When I was in the Great Ormond Street Hospital in 1908, Dr.

Garrod demonstrated a similar case. After having seen a case of alkap-
tonuria there was no difficulty in recognizing the condition.
Alkaptonuria is the outward sign of a very rare anomaly of

metabolism which is almost always congenital, and persists through
life without any serious detriment to health. The peculiar properties
of the urine are due to the excretion in it of an aromatic acid—
hemogentisic or hydroquinone-acetic acid—a product of the katabolism
of tyrosin and phenylalanin. It is, in all probability, a product of
normal metabolism which in normal individuals undergoes further
change.
Alkapton urine seldom exhibits any abnormality of tint when

passed, but darkens quickly on exposure to air, changing, in time, to
brown and to black, resembling closely the changes seen in melanuric
urines. However, the two conditions are distinguished readily by
means of simple tests. When a dilute solution of ferric chlorid is
added to alkapton urine, a deep blue color appears for a moment, and
reappears after subsequent addition of the reagent, until oxidation of
the homogentisic acid is completed. Unless the reagent is very dilute,
oxidation occurs too rapidly, and the blue color is missed. The addi¬
tion of an alkali causes very rapid darkening, with absorption of
oxygen, and heat increases the rate of blackening.
As homogentisic acid is a powerful reducing agent, alkapton urine

gives some of the reactions of glycosuria. Fehling's solution is reduced
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freely with the aid of heat, but the blackening effect of the alkaline
reagent gives a peculiar appearance to the reaction. No black pre¬
cipitate is obtained with Nylander's reagent, but the alkali therein
causes conspicuous darkening. Alkapton urine does not undergo sac¬

charin fermentation, nor does it rotate the plane of polarized light.
An ammoniacal solution of silver nitrate is reduced rapidly even in the
cold, a reaction which is made use of for the quantitative estimation
of homogentisic acid.
The ingenuous theory has been advanced that alkaptonuria is the

result of a chemical sport or alternative mode of metabolism. On a

vegetable diet these subjects excrete less alkaptonic acids than on a

meat diet. It is because alkaptonuria is so rare, only forty-five cases

being reported up to 1920, rather than because its recognition presents
any special difficulty, that it frequently is not recognized. Alkaptonic
urine stains linen a dark brown color and often the condition is first
discovered in this way.
Alkaptonuria is commoner in males than in females. Several cases

are recorded in which the urine manifested all the characteristics of
alkaptonuria on the day after the child was born ; that is, as soon as
any proteins reached the intestines, allowance being made for the
oxidizing power of the tissues to destroy a certain amount of the
homogentisic acid that is first formed. The first- case of alkaptonuria
in which homogentisic acid was found in the urine was that of a man
68 years of age, who had been alkaptonuric all his life (Baumann and
Kraske). The sister of this man was 60 years of age when her case
was investigated by Embden, and she also had been alkaptonuric from
birth.
The cause of the abnormal color of alkapton urine was first investi¬

gated by Boedeker in 1859, who found in it a substance which had
strong reducing powers and which darkened on exposure to air, espe¬
cially after the addition of an alkali. To this substance he gave the
name alkapton.
Alkaptonuria is almost always congenital and constant, though

occasionally it develops after an illness. It occurs in families though
not transmitted from parent to child, affecting several children of the
same parents. Garrod quotes evidence to show that the children of
first cousins are especially liable to alkaptonuria. In thirty-two known
instances which were presumably congenital, nineteen occurred in
seven families. One family contained four alkaptonurics, three others
three, and the remaining three, two each.
It is never observed in mild form. If there is any homogentisic

acid present in the urine, it is there in large amounts, from 4 to 5 gm.
being excreted daily. When the error in metabolism is present at all, it
is complete.
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